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(54) Ion concentration measuring equipment 

(57) This invention relates to an ion concentration 
measuring apparatus comprising a measuring portion 
holder 3 which forms a measuring portion 17 compris- 
ing an ion responding portion (7) and a reference elec- 
trode liquid junction 15. Said ion concentration 
measuring apparatus can protect its measuring portion 
and immerse it in a calibration liquid with one touch of a 
finger. 

An ion concentration measuring apparatus according to 
the invention is characterized in that said measuring 
portion holder 3 is provided movably in its axial direction 
within a cylindrical body 2 and is equipped with a retrac- 
tion mechanism 19. a calibration liquid 22 is stored fluid- 
tightly between said body 2 and the measuring portion 
holders, and said measuring portion 17 is protruded to 
the outside of the body 2 during measurement and 
housed inside the body 2 immersed in said calbration 
liquid 22 during a non-measuring period. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Irrverrtion 

This invention relates to an apparatus for measur- 
ing an ion concentration, such as the pH. 

Description of the Prior M 

A conventional pH meter for measuring the pH of a 
solution comprises a main body which forms a measur- 
ing portion 42 at the tip end of a plastic body 41, as 
shown in FIG. 4. The measuring portion 42 comprises 
an ion responding portion with a measuring electrode 
and a reference electrode liquid junction. This conven- 
tional pH meter is constructed to allow a plastic protec- 
tion cap 43 containing a calibration liquid comprising a 
proper standard solution inside to be removably 
attached to its measuring portion 42. In FIG. 4, numeral 
44 is a protection ring for protecting the measuring por- 
tion 42 when the protection cap 43 is removed. 

The conventional pH meter mentioned above has 
the advantage that attaching the protection cap 43 to 
the measuring portion 42 not only protects the measur- 
ing portion 42. but also automatically calibrates the 
measuring portion during the storage period, such as a 
non-measuring period. 

However, since in the above-mentioned pH meter 
the protection cap 43 is constructed separately from the 
body 41 , there is the disadvantage that the cap is easily 
tost, requiring reliable control to prevent the cap from 
missing. When the measuring portion 42 is calibrated 
just before the measurement, to make the reliability 
doubly sure, the removed protection cap 43 must be 
attached to the top end of the body 41 . Since two hands 
are needed to remove or to attach the protection cap 43 
from or to the top end of the body 41, this operation 
sometimes makes the operation of the conventional pH 
meter troublesome. 

SUMMARY OF THE INVENTION 

This invention is accomplished with the above men- 
tioned matters taken into account, and it is an object of 
this invention to provide an ion concentration measuring 
apparatus which can not only reliably protect the meas- 
uring portion during a non-measuring period, but also 
automatically calibrates the measuring portion, while 
the apparatus can be quickly changed over from the 
measuring state to the non-measuring state and vice 
versa and enables easy calibration as required during 
measurement. 

This object is solved by an ion concentration meas- 
uring apparatus according to the invention which is 
defined in daim 1. Preferred embodiments are defined 
in the dependent claims. 

According to this invention, the ion concentration 



measuring apparatus is constructed to have a measur- 
ing portion holder which forms a measuring portion 
comprising an ion responding portion and a reference 
electrode liquid junction provided movably in its axial 

5 direction and travelling back and forth with one touch of 
a finger by a retraction mechanism within a cylindrical 
body at the top end. and at the same time a calibration 
liquid fluid-tightly stored between said body and the 
measuring portion holder, so that said measuring por- 

10 tion is protruded to the outside of the body during meas- 
urement and said measuring portion is housed inside 
the body during a non-measuring period, thereby 
immersing the measuring portion in said calibration liq- 
uid to enable calibration to take place. 

75 In the ion concentration measuring apparatus with 
the above mentioned construction the measuring por- 
tion is housed inside the body by retracting the whole 
measuring portion holder into the inside of the body dur- 
ing a non-measuring period. Consequently, the ion 

20 responding portion of the measuring portion is pro- 
tected and at the same time immersed in the calibration 
liquid stored in the inside of the body Thereby the 
measuring portion is automatically calibrated. In meas- 
urement, the manipulation of the retraction mechanism 

25 Operating portion can protrude the measuring portion to 
the outside of the body and the specified ion concentra- 
tion measurement can be carried out by immersing the 
measuring portion into the liquid to be inspected as it is. 
\Nhen the measuring portion is calibrated just before the 

30 measurement to make the reliability doubly sure, the 
manipulation of the retraction mechanism operating 
portion can immerse the measuring portion into the cal- 
ibration liquid inside the body and the desired calibra- 
tion can be achieved. 

35 That is, a changeover from measurement to calibra- 
tion and from calibration to measurement can be carried 
out with one touch of a finger, and therefore the han- 
dling is simple in both measurement and calibration. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation showing an 
ion concentration measuring apparatus related to a first 
embodiment according to the invention. 
45 FIG. 2 is a schematic representation illustrating the 
operation of the said ion concentration measuring appa- 
ratus shown in FIG. 1 . 

FIG. 3 is a schematic representation showing an 
ion concentration measuring apparatus related to a see- 
so ond embodiment according to the invention. 

FIG. 4 is a schematic representation illustrating the 
conventional technique of ion concentration measuring 
apparatus. 

55 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to tiie drawings, the present inven- 
tion will be described in detail hereinafter. 



2 



>: <EP 0753737A2J_> 



EP0753 737 A2 



FIG. 1 and FIG. 2 schematically show a pH meter 
as an Ion concentration measuring apparatus related to 
a first embodiment according to this invention. In FIG. 1 , 
numeral 1 is a pH meter measuring portion which com- 
prises a cylindrical body 2. a measuring portion holder 3 
which can move vertically in the axial direction in the 
inside of said cylindrical body 2. a seal cap 4. and a 
upper part cap 5. 

Said cylindrical body 2 is made of synthetic resin 
such as hard vinyl chloride and comprises a slightly 
thinner lower tube 2a and a slightly thicker upper tube 
2b. 

Said measuring portion holder 3 is constructed as 
follows. That is. at the shaft centre of the measuring por- 
tion holder 3. a measuring electrode inner tube 6 is 
equipped. The tip end of this measuring electrode inner 
tube 6 is formed into a pH responding portion 7 com- 
prising a glass responding membrane, inside of which 
an inner electrode 9 is mounted to the top erxl of a lead 
wire 8 for outputting signals and the inner liquid 10 is 
filled to form the measuring electrode 1 1 . 

Between said measuring portion holder 3 and the 
measuring electrode inner tube 6. a reference electrode 
Inner electrode 13 Is mounted at the tip end of a lead 
wire 12 and at the same time the gel-form reference 
electrode inner liquid 14 is filled into the gap inbetween 
the measuring portion holder 3 and the measuring elec- 
trode inner tube 6. Thereby a liquid junction 15 is 
formed at the tip end of the measuring portion holder 3 
to constitute a reference electrode 16. 

In this way. on the tip end side of the measuring por- 
tion holder 3, a measuring portion 17 comprising a pH 
responding portion 7 of the measuring electrode 1 1 and 
a liquid junction 15 of ttie reference electrode 16 is 
formed. 

Numeral 18 is a cable for outputting signals which is 
connected to a signal processing portion not illustrated. 

The construction described so far is not at all differ- 
ent from a conventional pH meter, but this invention dif- 
fers in the following points. 

At tiie upper part of said measuring portion holder 
3. a retraction mechanism 19 same as that employed in 
retractable mechanical pencils or ballpoint pens is 
installed, and pressing the head of the upper part cap 5 
downwards changes the condition (non-measuring con- 
dition) in FIG. 2B to the condition shown in FIG. 2A 
(measurement enable condition), and in addition, press- 
ing the head of the upper part cap 5 downwards in FIG. 
2A changes the condition of FIG. 2A to tfie condition 
shown in FIG. 2B, and with this configuration, it is 
designed to allow the measuring portion holder 3 to 
travel freely back and forth in the axial direction with one 
touch of a finger Numeral 20 is a spring. 

In the space 21 divided from the inner space of the 
said reference electrode 16 formed with the measuring 
portion holder 3 below said body 2. a calibration liquid 
22 for calibrating said measuring portion 17 is stored 
without leakage. That is. at tiie IxJttom opening 23 of the 
body 2. a lid 24 liquid-tightiy blocking the bottom open- 



ing 23 of the body 2 when the measuring portion holder 
3 houses tiie measuring 17 completely inside tiie body 
2. as shown in FIG. 2B (non-measuring condition), is 
pivotally mounted to open or close freely. 

5 Said bottom opening 23 is formed to come liquid- 
tightiy in contact with the peripheral surface of the 
measuring portion holder 3 when the measuring portion 
holder 3 has its measuring portion 1 7 protruded outside 
the body 2 (measurement enable condition), as shown 

10 in FIG. 2A. 

As calibration liquid 22a proper pH standard solu- 
tion can be used. Numeral 25 is a sealing stopper for 
sealing the injection port of the calibration liquid 22. 
In a so constructed pH meter, retracting the whole 

15 measuring portion holder 3 into the body, as shown in 
FIG. 2B, during a non-measuring period stores the 
measuring portion 17 mounted to the top end of the 
measuring portion holder 3 in the inside of the body 2. 
Under this condition, the pH responding portion 7 of the 

20 measuring portion 1 7 is protected and at the same time 
the pH responding portion 7 is immersed in the calibra- 
tion liquid 22 stored in the inside of tiie body 2, enabling 
automatic calibration of the measuring portion 17. 

And in measurement, pressing tiie upper part cap 5 

25 downwards along the axial direction can protrude the 
measuring portion 1 7 outside the body 2 and immersing 
the intact measuring portion 17 into the liquid to be 
inspected (not illustrated) enables tiie specified pH 
measurement. When calibration is carried out for sure 

30 on the measurement portion 17 just before the meas- 
urement, manipulating the upper part cap 5 can retract 
the measuring portion 17 into the inside of the body 2. 
In this configuration, the measuring portion 17 can be 
immersed in the calibration liquid 22 to enakrfe the 

35 desired calibration. 

FIG. 3 shows a pH meter related to a second 
embodiment according to this invention. In this embodi- 
ment, the pH responding portion 26 is formed ttirough- 
out tiie full circumference of tiie top end 6A of the 

40 measuring electrode inner tube 6. A rubber cap 27 is 
attached at the tip of the measuring electrode, for exam- 
ple. At the opening of the body 2. a rubber bush 28 for 
sealing is equipped and a seal portion 29 is designed to 
come liquid tightly in contact witii the said pH respond- 

45 ing portion 26. Numeral 30 is a bush retainer. 

The operation of the pH meter of this second 
embodiment is tiie same as that of tiie pH meter of the 
above-mentioned first embodiment, and therefore the 
explanation is omitted. 

50 This invention should not be limited to the above- 
mentioned emlxxJiments. but varied in various forms for 
practicing the invention. 

For exanple, the pH responding portions 7, 26 may 
be constructed using ISFET other than glass mem- 

55 branes. And it may be employed for ion concentration 
measuring apparatus other than pH meters such as a 
calcium ion concentration meter or potassium ion con- 
centration meter The liquid conjunction 15 of the refer- 
ence electrode 16 may be constructed in a so-called 
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double junction system. 

As described above, according to this invention, the 
measuring portion can be housed inside the body by 
retracting the whole measuring portion holder during 
the non-measuring period and the measuring portion 5 
such as ion responding portion can be protected. With 
the measuring portion housed in the inside of the body, 
the measuring portion can be immersed in the calibra- 
tion liquid, and the measuring portion can be automati- 
cally calibrated. 

In measurement, the measuring portion can be 
brought extruded outside the body by linearly moving 
the whole measuring portion holder with a retraction 
mechanism and the specified ion concentration meas- 
urement can be carried out. In this event, if the measur- 15 
ing portion is calibrated for sure use just before 
measurement, retracting the measuring portion inside 
the body by the retraction mechanism can immerse the 
measuring portion in the calibration liquid inside the 
body and the desired calibration can be carried out. 20 

That is. according to this invention, the measuring 
portion can be reliably protected and can be automati- 
cally calibrated when measurement is not carried out 
and at the same time the measurement condition can 
be changed over to and from the non-measurement 25 
condition with one touch of a finger and calibration can 
be carried out easily as required during measurement, 
and an Ion concentration measuring apparatus with 
superb manoeuvrability can be obtained. 

30 

Claims 

1. Ion concentration measuring apparatus comprising 
a measuring portion holder (3) which forms a meas- 
uring portion (17) comprising an ion responding 35 
portion (7) and a reference electrode liquid junction 
(15). charactarized in that 

said measuring portion holder (3) is provided 
movably in its axial direction within a cylindrical 
body (2) and is equipped with a retraction mecha- 40 
nism (19); 

a calibration liquid (22) is stored fluld-tightly 
between said body (2) and the measuring portion 
holder(3); and 

said measuring portion (17) is protruded to 45 
the outside of the body (2) during measurement 
and housed inside the body (2) immersed in said 
calibration liquid (22) during a non-measuring 
period. 

so 

2. Ion concentration measuring apparatus according 
to claim 1, characterized in that said retraction 
mechanism (19) holds said measuring portion 
holder (3) in a first position in which said measuring 
portion (1 7) is protruded to the outside of the body ss 
(2) or in a secorKi position in which said measuring 
portion (1 7) is housed Inside the body (2). 

3. Ion concentration measuring apparatus according 



to claim 2. characterized In that said retraction 
mechanism (19) switches said first position and 
said second position when said measuring portion 
holder (3) is moved In its axial direction such that 
said measuring portion (1 7) protrudes further out of 
said body (2), after which it Is automatically moved 
back by a force of a spring (20) into the respective 
other position. 

4. Ion concentration measuring apparatus according 
to claim 1 . 2 or 3. characterized in that said meas- 
uring portion holder (3) moves in its axial direction 
such that said measuring portion (1 7) protrudes fur- 
ther out of said body (2) when an upper part cap (5) 
which is provided at an upper end of the measuring 
portion holder (3), which is not the end where the 
measuring portion Is formed, is pressed down. 

5. Ion concentration measuring apparatus according 
to anyone of the preceding claims, characterized 
in that said calibration liquid (22) is stored fluid- 
tlghtly between said body (2) and the measuring 
portion holder(3) when said measuring portion (17) 
is protruded to the outside of the body and when 
said measuring portion is housed inside the body 
(2). 
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(54) Ion concentration measuring equipment 

(57) This invention relates to an ion concentration 
measuring apparatus comprising a measuring portion 
holder 3 which forms a measuring portion 17 compris- 
ing an ion responding portion (7) and a reference elec- 
trode liquid junction 15. Said ion concentration 
measuring apparatus can protect its measuring portion 
and immerse it in a calibration liquid with one touch of a 
finger. 

An ion concentration measuring apparatus according to 
the invention is characterized in that said measuring 
portion holder 3 is provided movably in its axial direction 
within a cylindrical body 2 and is equipped with a retrac- 
tion mechanism 19. a calibration liquid 22 is stored f luid- 
tlghtly between said body 2 and the measuring portion 
holders, and said measuring portion 17 is protruded to 
the outside of the body 2 during measurement and 
housed inside the body 2 immersed in said calibration 
liquid 22 during a non-measuring period. 
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